Abstract-Both the recent advances in mobile technologies and the high penetration rate of mobile communication services have had a profound impact on our daily lives, and are beginning to offer interesting and advantageous new services. In particular, the mobile transaction (m-transaction) system has emerged, enabling users to pay for physical and digital goods and services using their mobile devices whenever they want, regardless of their location. Although it is anticipated that m-transactions will enjoy a bright future, there is apparently still reluctance among users to accept mobile transactions. Besides analyzing the literature, the authors have conducted five empirical studies to develop a robust comprehensive framework that encompasses the key factors which could affect Saudi users' intentions to use m-transactions. This paper aims to summarize and discuss these studies, show how they have evolved in several stages, aiming to reach a satisfactory level of maturity and finally shed light on interesting results.
INTRODUCTION
Both the rapid advances in wireless technologies and the high proliferation rate of mobile communication services and artefacts have had a profound impact on industry, and are beginning to offer interesting and advantageous new services. In particular, the mobile transaction (m-transaction) system has emerged, enabling users to pay for physical and digital goods and services using their mobile devices whenever they want, regardless of their location. Nowadays, the number of mobile phones in use far exceeds any other technical devices used to market, sell, produce, or deliver products and services to consumers. They are supported, firstly, by mobile applications which have become especially valued in an era where time is precious and the weight attached to convenience is important, and secondly, by mobile communication technologies which have successfully penetrated consumer markets throughout the world. Consequently, these developments have opened up lucrative opportunities to retailers and service providers to use mobile commerce (m-commerce), and this has become a major driving force for the next phase of e-commerce [1, 2] .
The importance of this study is accentuated by the facts that mobile commerce and its services are still in their infancy [3] , that there is little research addressing the acceptance of mtransactions from the user"s perspective [2, 3, 4, 5, 6] and that there has been even less investigation of this issue in Saudi Arabia. The identification of factors that influence mtransaction adoption has significant value because mtransactions are likely to have a strong influence on business activities and consumer behaviour, as well as national and global markets [5, 7, 8] . There is still an apparent lack of acceptance of m-transaction services amongst consumers [6] , and the success of m-transaction systems in Saudi Arabia depends on strong acceptance by mobile users and an interest to invest from both public and private stakeholders of mobile technology [1] .
II. LITERATURE REVIEW
Some research firms have given strong positive predictions for the growth of mobile payment services. A management consulting firm called "Arthur D. Little", for example, forecast a growth in mobile payment services from $11.7 Billion in 2005 to $37.1 Billion in 2008 [9] . This increase would have accounted for about 8% of the gross mobile services market in 2006. In spite of these hopeful forecasts, the reality seems to be quite different, and the situation is usually disappointing for those companies offering mobile payment services. According to Gartner Group [10] , in 2008 only 1% of all mobile cellular users had used mobile payment services. Thus, the real market penetration of mobile payment services deviates significantly from the predictions.
Kim et al. [7] define an m-transaction as "any payment in which a mobile device is utilized to initiate, authorize, and confirm a commercial transaction". In their study they try to examine the factors influencing the intention to use mtransactions. After reviewing the literature regarding mobile payment services, and analyzing the effects of m-transaction system characteristics and consumer-centric factors on mtransaction usage across different types of m-transaction consumers, they used the Technology Acceptance Model (TAM) as a base to propose an m-transaction research model which, in addition to TAM, contains two consumer-centric factors (i.e. personal innovativeness and m-payment knowledge) and four m-transaction system characteristics (i.e. mobility, reachability, compatibility, and convenience). Their results show that the strongest predictors of the intention to use m-transactions are "perceived ease of use" and "perceived usefulness".
On the other hand, the literature review reveals that there is a notable shortage of research investigating the factors influencing the intention/use of m-transactions in general [3, 6] , and especially in Saudi Arabia [1, 11] . This study therefore aims to contribute to closing this gap.
With regards to other research concerning m-transactions in different countries, the researchers have summarised a number of studies as follows: Think aloud, eyetracking and video recording.
Significant mobile usability problems.
[13]
Identifying the determinants of pre-adoption of mobile payment (pre-adoption and postadoption). 
III. RESEARCH METHODOLOGY

A. Choice of Approach and Methodology
Choosing an appropriate research approach during the research design is a major task for researchers [15] , as there are multiple methodologies to choose from. In addition, selecting an appropriate approach is a difficult task, since the field of information systems is multi-disciplinary -"Contributions to the study of information systems come from the natural sciences, mathematics, engineering, linguistics and behavioural sciences" [16] . With regards to research methodology, the term triangulation is assigned to the practice of combining two or more research methods for the purpose of building a broader picture of the phenomenon under study. This facilitates the validation of the findings, assists in explaining diverging results and compensates for the limitations inherent in a single research method. Triangulation is defined by Cohen, Manion and Morrison [17] as "the use of two or more methods of data collection in the study of some aspects of human behaviour".
On the other hand, Creswell and Clark [18] highlight the importance of mixed methods when one data source may be insufficient, and for the following additional reasons: (1) to explain initial results; (2) to generalize exploratory findings; (3) to enhance a study with a second method; (4) to best employ a theoretical stance and (5) to understand a research objective through multiple research phases. Furthermore, diversity in research methodologies (i.e. qualitative and quantitative) is considered as a major strength of information systems (IS) research. Mixing methodologies in research is considered potentially superior to a single method design [19] .
Bryman and Bell [20] explain in their book the difference between quantitative and qualitative methods. Quantitative research can be interpreted as a research strategy that stresses quantification in collecting and analysing the data, involving a deductive approach to the relationship between theory and research, in which the accent is placed on the testing of theories. It has incorporated the practices and norms of the natural scientific model and of positivism in particular; and represents a view of social reality as an external objective reality. On the other hand, qualitative research can be interpreted as a research strategy that usually places greater emphasis on words rather than quantification in collecting and analysing the data, involving an inductive approach to the relationship between theory and research, in which the emphasis is placed on the formation of theories. It has rejected the practices and norms of the natural scientific model and of positivism in particular, in preference for an emphasis on the ways in which individuals construe their social world and represents a view of social reality as a constantly shifting emergent property of individuals" creation [20] .
In this research, it was decided to employ a blend of quantitative and qualitative methods as well as triangulation of techniques in order to get a wider picture of the phenomenon under study (i.e. the intention to use m-transactions from Saudi users" perspective). It was decided to employ triangulation as mentioned earlier, integrating the following methods: Descriptive/interpretive, Interviews, Surveys, Focus Group, and 'Think-aloud' as an evaluation method (user usability test) www.ijacsa.thesai.org to study this area. The following table (Table II) summaries the research approach, methodologies and data collection. 
B. Descriptive/Interpretive
Descriptive or interpretive research usually refers to the existing literature or past achievements, in addition to actual present happenings. Hart [21] defined a literature review as "the use of ideas in the literature to justify the particular approach to the topic, the selection of methods, and demonstration that this research contributes something new". A methodological review of past literature is a critical endeavour for any academic research [22] and the need to discover what is already known in the body of knowledge prior to introducing any research study should not be underestimated [21] . Significant developments in our knowledge, and in our ability to develop theories, can be achieved through an in-depth review of this kind. A comprehensive review of past research/developments may not only lead to new visions but is also more likely to ensure that subsequent research is based on past endeavours. Researchers, furthermore, have criticized the Information Systems (IS) field for having insufficient theories and outlets for a quality literature review [23] . Moreover, Webster and Watson [22] noted that the IS field should greatly benefit from effective methodological literature reviews that are "… strengthening IS as a field of study". The strengths of this method of research lie in its capability to represent reality following an in-depth self-validating process in which assumptions/presuppositions are constantly questioned, and the understanding of the phenomena under study is refined. The weaknesses of this approach may include the problems reviewers face in understanding the results of a research with which they may be unfamiliar. Other influential matters are associated with the researchers" skills and ability to recognize their biases and assumptions. In this research, this approach was employed to review the literature related to the subject in hand.
C. Exploratory Study (1) Interviews
The reason for using a qualitative method in this research is that it enables the researchers to reach deeper into the experience of the participants, to find out how opinions and habits are shaped culturally in order to discover the relevant variables. In their book, Corbin and Strauss [24] summarize the benefits of qualitative research as sharing these characteristics: "a humanistic bent", "curiosity", "creativity and imagination", "a sense of logic", "the ability to recognize diversity as well as regularity", "a willingness to take risks", "the ability to live with ambiguity", "the ability to work through problems in the field", "an acceptance of the self as a research instrument", and "trust in the self and the ability to see value in the work that is produced". This research has been conducted using a grounded theory methodology (GTM) which was developed by Glaser and Strauss in 1967. Following GTM allows a qualitative method to be used which provides the following valuable characteristics: shedding light on a person"s daily life experience; evaluating contributors" perspectives; investigating the interactive processes between researcher and respondents; and being descriptive based on people"s words [25] .
This research [26] aimed to elicit consumers" opinions i.e. what people in Saudi Arabia think and believe about adopting e-commerce. This included thoughts, beliefs and opinions. This information was gathered by asking general questions and recording notes and comments about the important ideas and concepts. The semi-structured interviews were conducted during August 2011 in Dammam and Khobar, as they are two of the main cities in Saudi Arabia, which are highly populated and have high business potential. All the participants were selected at random regardless of their age, income and gender. The researchers approached people from private and public organizations in different locations (e.g. universities, companies, schools, Internet cafes, streets and shops). However, this research is about adopting e-commerce, so the researchers had to verify that the participants were Internet users before starting the interviews. The sample size was 40 interviewees.
D. Exploratory Study (2) Interviews
A semi-structured interview instrument was developed in which all questions were based on the study model, a model which was an adopted version of Unified theory of acceptance and use of technology UTAUT. As before, this research [11] aimed to discover consumers" opinions about adopting and using m-transactions, and this information was gathered by asking general questions and recording notes and comments about the important ideas and concepts. For validity reasons, the instrument was extensively pre-tested and evaluated by academic and practical experts to whom copies of the interview"s questions were sent for judgment. The instrument was then piloted and adjustments were made accordingly with the support of professional experts, with particular attention being given to the wording and the overall structure and presentation of the interview items. The semi-structured interviews were conducted during May/June 2012 in Saudi Arabia. The researchers aimed to interview the public with no limit on special features or demographic characteristics; hence all participants were selected at random regardless of their age, income and gender. The researchers approached people from private and public organizations in different locations as before (e.g. universities, companies, schools, Internet cafes, streets and shops), and again verified that the participants were Internet users before starting the interviews. Importantly, the interviewer clearly informed the interviewees that any data gathered would be kept anonymously and that the interviewees had the option to receive an executive summary of the study results. Furthermore, the authors aimed to record the interviews in electronic form to ease the later analysis. The sample size of these interviews was 122 interviewees. The reliability of the www.ijacsa.thesai.org instrument was scrutinized by making sure that there were not many gaps in the collected data between different respondents. This study initially involved exploratory research using a qualitative approach. By adopting this approach the researchers were able to gain an in-depth understanding of consumers" concerns regarding adopting m-transactions in Saudi Arabia.
E. Exploratory Study (3) Focus Group
In terms of explorative studies, focus group interviews have been suggested as a suitable method [27] and previous research has highlighted their feasibility and capability for studying innovative mobile transactions [28, 29] . The strength of the focus group interview method is that it is dynamic and interactive, so it has the ability to provide researchers with elaborated perspectives of the participants on the topic under discussion; it has been considered an especially informative way of developing a research model in a new research area [29, 30] . For the focus group members to interact successfully and work dynamically as a group, a number of important criteria need to be met in the selection of members. Stewart and Shamdasani (1990, p. 33) note that "the usefulness and validity of focus group data are affected by the extent to which participants feel comfortable about openly communicating their ideas, views or opinions" [cited in 29] . Groups that have formed naturally have proved to be particularly relaxed, thus easing the conversations amongst the participants [31] . As a result, in order to guarantee a proper discussion and interaction throughout the sessions, a naturally formed group was selected for this study with a total of 8 mobile experts. The participants knew each other as classmates, friends, co-workers or via a common hobby. Experience in online purchasing and using a mobile phone that has internet access were two factors estimated to be necessary in order for the participants to be able to discuss the relevant topic. According to Krueger and Casey [32] the recommended size for a focus group ranges from 4 to 12, therefore 8 participants were involved in this study. The majority held a postgraduate degree, and most of the participants (6 out 8) had experience of mobile transactions.
F. Validation Study (1) Questionnaire
The variables in the developed framework were latent and could not be measured directly. Thus, a set of measurement indicators was generated to operationalize each construct, using existing indicators from previous studies when available, or adapting them if necessary. All constructs were measured reflectively. Each of the indicators was measured using a 7-point Likert-scale. These interval scales ranged from 1 -strongly disagree, 2 -disagree, 3 -disagree somewhat, 4 -not applicable, 5 -agree somewhat, 6 -agree, and 7 -strongly agree. The survey data, with regards to demographics and descriptive data, was primarily measured using nominal scales. Using the empirical data from the distributed questionnaires, the measurement properties were assessed and hypotheses were verified using the partial least squares structural equation modelling (PLS-SEM) approach [33, 34] . The PLS-SEM approach has enjoyed steady popularity as a key multivariate analysis method in management information system (MIS) research [35, 36] . Structural equation models (SEM) allow both exploratory and confirmatory modelling, meaning that they are suited to both theory development and theory testing. Confirmatory modelling usually starts with a hypothesis that is represented in a causal model. The concepts used in the model should then be operationalized to allow testing of the relationships between the concepts. The model is tested against the obtained measurement data to identify how well the model fits the data. The causal assumptions embedded in the model frequently have falsifiable implications which can be tested against the data. [37] .
This approach (PLS-SEM) was chosen for the data analysis since, compared to covariance-based approaches, it is advantageous when the research model has large numbers of indicators and is relatively complex, when the measures are not well established, and/or the relationships between the indicators and latent variables may need to be modelled in different modes (e.g. formative and reflective measures) [38, 39, 40] . Furthermore, PLS may be better suited as it has fewer demands with regards to sample size and residual distributions [35, 39, 40, 41] . The software package SmartPLS [42] was used for the statistical calculations. A PLS path model consists of two elements. First, there is a structural model (also called the inner model in the context of PLS-SEM) that represents the relationships (paths) between the constructs. Second, there are the measurement models (also referred to as the outer models in PLS-SEM) of the constructs that display the relationships between the constructs and the indicator variables. In general there are two types of measurement models: one for the exogenous latent variables (i.e. those constructs that explain other constructs in the model) and one for the endogenous latent variables (i.e. those constructs that are being explained in the model) [43] .
As mentioned above, model estimation delivers empirical measures of the relationships between the indicators and the constructs (measurement models), as well as between the constructs (structural model). The empirical measures enable us to compare the theoretically established measurement and structural models with reality, as represented by the sample data. In other words, we can determine how well the theory fits the data.
G. Validation Study (2) Think-Aloud (Usability test)
Choosing the correct evaluation method is important; scientifically validated information on appropriate testing methods is valuable for usability practitioners. The ThinkingAloud protocol is one of the most important usability evaluation methods (UEMs). It has been a key evaluation framework ever since the 1980s, and it remains important today in the Information System (IS) field [44, 45, 46] . In this study, user testing and think-aloud "concurrent approach" methods were chosen. These methods are the best way to examine whether usability is indeed the critical factor that affects Saudi Arabian consumers" intention to use m-commerce.
The experiments took place in a typical usability lab setting in Saudi Arabia from July 2014 to September 2014. As in previous studies, all the participants were selected at random regardless of their age, income and gender. The researchers approached people from private and public organizations in different locations (e.g. universities, companies, schools, Internet cafes, streets and shops). As this research is about the usability of m-transactions on the Souq.com app, the researchers had to verify that the participants were mobile www.ijacsa.thesai.org users, familiar with mobile commerce, and had conducted a mobile transaction before, but had not used the tested application before (this was verified in the demographic section of the questionnaire). The sample size of this experiment was 30. One of the researchers (the main author) adopted the role of the evaluator in all the sessions, noting all the comments made by the users. The evaluator researcher used a stopwatch to record the time spent by each user on each task, and an observation sheet to write down the behaviour of each user and the problems discovered. After the users had finished their tasks, they were asked to rate their level of satisfaction in a System usability scale (SUS) questionnaire with a five point scale -1 for strongly disagree and 5 for strongly agree. Bangor, Kortum and Miller [47] suggested slightly modified statements from those used in the original SUS instrument by [48] . The changes are (1) replacing the word "cumbersome" with "awkward" and (2) replacing the word "system" with "product". These studies applied this slightly modified SUS and also replaced the word "product" with "application". To add a valid assessment of what the absolute numerical score of SUS means, a 7 point adjective rating scale can be used to judge the SUS scores. This has become known as the "university grade analog" [47] . This study applied this technique and again replaced the word "product" with "application". Each participant conducted the experiment individually and the researcher ensured that every participant felt at ease whilst performing the tasks. Furthermore, users were given a chance to fill in an open-ended questionnaire by writing down their comments and feedback on the application, and explaining any reaction that was observed during the test. Subsequently, the researcher extracted the problems from the observer sheet and they were merged into a final master problem list.
IV. RESULTS AND DISCUSSION
A. Exploratory Study (1) Interviews
The findings of this study can be divided into two main categories that both play a significant role, from a consumer perspective, in the adoption of e-commerce. The first is "Enablers", which is comprised of 10 factors: Internet and Infrastructure, security, trust, cyber law, awareness and perceived usefulness, postal services, government e-readiness, the presence of commercial electronic websites, and warranty. Some of these need more improvement and expansion, supported by current technologies, and some of them need to be encouraged and widely applied using the best and most advanced technologies. What is required are reliable internet connections; good infrastructure; the understanding and implementation of cyber law; efficient transportation for the delivery of products; trustworthy security systems; fair and effective warranty agreements; the perception of trust, and the promotion of it; comprehensive awareness and training programs; and e-readiness and support from government. This study also identified "Disablers", which is comprised of 5 factors as follows: fraud and hacking, resistance to change, Telecom charges (cost), tangibility, trial and experience. These factors need to be either managed, limited or prevented in the following ways: finding alternative ways of offering customers a trial or the equivalent of a tangible experience of the product; introducing competitive and affordable charges; promoting the potential benefits of e-commerce to eliminate the impact of resistance to change; and installing high quality security systems using strong encryption algorithms to prevent hacking and fraud.
B. Exploratory Study (2) Interviews
In this study, based on the literature and the collected consumers" feedback, the researchers divided the different items (factors) into four main categories that play a significant role in the acceptance or use of m-transactions. These are described below. (1) "Design and language support", which includes 2 factors: "usability" and "Arabic language support", both of which need to be encouraged, improved and widely applied using the best and most advanced technologies. What is required here is that mobile websites are very user-friendly when navigating them; that there are reliable internet and wireless connections, and a very wide coverage for the reception of new mobile technologies (e.g. 3G and 4G); websites should be fully supported by a reasonable range of different mobile devices, and they should fully support the Arabic language, especially for conducting financial transactions. (2) "User-related Factors", which encompasses two factors: "trust" and "awareness". Trust needs to be fostered and signs need to be used that can encourage more trust (e.g. a trusted third party sign); comprehensive awareness and training programs are required to increase the level of awareness amongst Saudi people. (3) "Organizational-related Factors" which includes six factors: "telecommunication infrastructure", "postal services", "government e-readiness", "cyber law", "telecom charges" (cost), and "payment gateways". These require a sophisticated and reliable wireless telecommunication infrastructure, the understanding and implementation of cyber laws, efficient transportation for the delivery of products and ereadiness, and support from government, introducing competitive and affordable charges, and providing a variety of different payment methods. (4) "System-related Factors", which contains "security, hacking and fraud", "usefulness" and "privacy". This category requires the installation of high quality, trustworthy security systems that use strong encryption algorithms to prevent hacking and fraud, and therefore increase privacy.
C. Exploratory Study (3) Focus Group
All the results from the previous studies by the authors [11, 26] were examined in this focus group study. The results that emerged from the discussions in the group were organized into 11 key factors which are: ease of use, visual appeal, navigational structure, ICT infrastructure, usefulness, cost, government m-readiness, social influence, security, trust and culture. Other aspects were mentioned in the discussion, such as: awareness, payment gateway, m-commerce diffusion, etc., but these concepts were considered as insignificant or irrelevant by the participants during the discussion.
D. Validation Study (1) Questionnaire
The developed framework was empirically validated in a study which involved a statistically representative sample size of more than 1,000 Saudi users from different demographic backgrounds. The empirical analysis revealed that security, ease of use, individualism, masculinity, navigational structure, power distance (strength of social/employment hierarchy), www.ijacsa.thesai.org uncertainty avoidance, usefulness, and website support for mobiles all have a significant impact on consumers" intentions to use m-transactions. Amongst these factors, ease of use was the most influential. This study has been started in 2014 and the authors aim to publish its results as soon as possible. The research results showed that the usability of m-transactions was the most important concern for Saudi users [11, 26, 49] . In particular this study aimed to validate this result by conducting a usability test for m-transactions with Saudi users. The feedback from these tests should help to elucidate the results and shed some light on why usability was ranked higher than other factors.
E. Validation Study (2) Think-Aloud (Usability test)
Although the tested application Souq.com [50] enjoys great popularity and represents realistic m-transaction functionalities, the results clearly showed that it was unsatisfactory as a usable application. It has a very low SUS Score (50) compared to 60 which is recommended as an acceptable score. It also ranked in Bangor, Kortum and Miller [51] classification as "F" which is considered as unacceptable. Furthermore, it has a very low success rate and efficiency. Therefore, the designers and developers of this application have to pay more attention to the usability level of their application and consider the usability problems discovered through the experiments, especially to those categories with a higher number of problems such as "design/layout", "completeness", "correctness" and "comprehension". In more detail, the problems and issues that need to be considered are: (1) simplifying the forms (e.g. registration, contact us and add an address); (2) clearly labelling the buttons with names that are easy to understand and reflect the actual function of that button; (3) redesigning the filter function in all sections in a simple way (e.g. so there is no need to press "apply" for every specification for finding a product); (4) managing the basket needs to be improved (e.g. the product amount does not handle the value of 0 (zero) and the button "add to the basket" needs to be renamed); (5) adding further functions (e.g. the ability to delete more than one item at a time); (6) correcting errors of logic (e.g. the authors" names were written in two different languages, English and Arabic, the challenge question was written in Arabic yet does not accept the answer while the keyboard is Arabic, and the whole payment confirmation page was written in English while the chosen interface language was Arabic); and (7) removing the distracting popup messages (e.g. after clicking contact us or while looking for a product). A usability test should be conducted prior to the launching of any mobile application to ensure that the usability level is satisfactory. Future research has to pay attention to the importance of usability to consumers" acceptance of IT innovations such as m-transactions.
V. CONCLUSION
The ultimate product of this research is to develop a consolidated framework for the intention to use m-transactions, combined with a set of recommendations for mobile websites and application developers, designers, government, and organizations which intend to extend their business into the mobile commerce area, and eventually the users. In order to achieve this goal, this study evolved in several stages aiming to reach a satisfactory level of maturity. These stages can be divided into three main phases: three exploratory studies, the first of which (1) shed light on e-commerce as the first generation of m-commerce, while the other two studies focused on m-transactions. These studies helped to add the cultural qualities as a further dimension that would play a significant role in such a unique cultural region. Consequently, a holistic framework is integrated that includes the key factors affecting the intention to use m-transactions. This framework is empirically validated in (2) a further study using a statistically representative sample size of about 1000 Saudi users from different demographic backgrounds. The empirical analysis revealed that security, ease of use, individualism, masculinity, navigational structure, power distance, uncertainty avoidance, usefulness, and website support for mobiles have a significant impact on the intention to use m-transactions. Amongst those factors, ease of use was the most influential for the intention to use m-transaction. Therefore, this lead to (3) another study aimed to empirically investigate the level of ease of use (usability) of conducting m-transaction within the Saudi context. In total, this research went through five different empirical studies to extend our understanding of the phenomenon of m-transaction. Please see Figure 1 below, which summarizes all the different stages of the research. www.ijacsa.thesai.org 
